Introduction
Fibrous dysplasia (FD) is a benign developmental disorder in which normal bone is replaced by connective tissue and woven bone [1] . In the head and neck region it may cause bone dysplasia, obstruction of sinuses and the skull foramina, as well as bony instability resulting in neural lesions, meningitis and malignant transformation. It is the most common genesis of bone dysplasia in childhood and young patients [2] . There are three subtypes: the monostotic form (70%), affecting a single bone, the polyostotic form (25%), also known as Jaffé-Lichtenstein syndrome, affecting multiple bones and if the polyostotic form is combined with dermal hyperpigmentation and endocrine dysfunction it is classified as the rare McCune-Albright syndrome [1] .
The following case represents an atypical manifestation of FD and should increase awareness for this entity.
Patient Presentation
A 52-year-old female patient presented in our emergency department with 3 days of persisting fluctuations of blood pressure and analgesic resistant headaches paired with nausea. The auricular system demonstrated no pathological symptoms. Subsequently, to rule out an intracranial pathology, a computed tomography (CT) as well as a magnetic resonance imaging (MRI) examination of the head was performed.
Imaging
The CT demonstrated an osteolytic lesion with well-defined margins in the left mastoid bone, measuring approximately 3 cm in a craniocaudal direction (Fig. 1) . The cortical bone was markedly thin with suspicion of a short dehiscence adjacent to the posterior fossa. Therefore, a cortical breakthrough could not be excluded by imaging.
In MRI the lesion appeared inhomogeneously hypointense to isointense in T2-weighted (w) imaging and suggested a dorsal hemorrhagic component with a relatively homogeneous uptake of contrast agent (Fig. 2) . Furthermore, mucus retention in parts of the lesion and fluid in individual mastoid cells were apparent. No involvement of adjacent soft tissue was visible.
The initial imaging diagnosis was unclear even after thorough discussion with an experienced head and neck radiologist, with plasmocytoma, metastatic disease, ossifying fibroma, fibrosarcoma and lymphoma in the list of differential diagnoses. The unknown dignity indicated a further histological investigation. Alternative possible strategies would have included a fine needle biopsy or a "wait and see strategy"; however, summarizing the individual aspects, the therapy of choice was surgery in this case.
Surgery and Histopathology
An explorative biopsy was performed with subsequent resection of the tumor. Surgery revealed a solid and chondrotic tumor that was connected to the surrounding bone via small branches (Fig. 3) . Furthermore, cholesterol-like material was detected in a large mastoid cell that was occluded by the tumor.
The initial frozen section analysis was consistent with FD, leaving the possible differential diagnosis of fibrous meningioma. The examination of formalin-fixed paraffinembedded tissue yielded the diagnosis of a fibro-osseous lesion consistent with FD (Fig. 4) . A confirmatory GNAS gene mutation analysis followed and revealed a G-protein activating point mutation (p.R201C, c.601 C > T). As expected Anti-alpha smooth muscle actin antibody stained the The patient recovered well after surgery without any new persisting symptoms.
Discussion
The correct imaging diagnosis of cases with FD in the head and neck region can be challenging [3, 4] . The disease is commonly diagnosed in children or young adults, with 75% of the patients less than 30 years of age [5] . A higher patient age, as was the case in our patient, might hamper the diagnosis and might tend to favor other differential diagnoses, such as metastatic disease. Frequently, FD affects the ribs (28%), followed by the proximal femur (23%) and the craniofacial skeleton (10-25%) [6, 7] . Referring to patients with a manifestation in craniofacial bones, a series of 21 cases has been analyzed and it was concluded that FD most commonly affects the ethmoid bone (71%) and sphenoid bone (41%) and only in 24% the temporal bone [8] . Mahajan [9] .
The patient's symptoms aligned with the location of the lesion, led by atypical facial pain, headache, nerve compression and sinus symptoms [6] . In the case of FD in the temporal bone, the most reported clinical findings are conductive hearing loss and obstruction of the external auditory canal [2] . A solitary manifestation of FD in the mastoid bone is rare and there is not much literature on this topic [2, 10] . Although FD represents a benign entity there is a possibility for spontaneous malignant transformation in about 0.5% with two thirds representing osteosarcoma. Other possibilities of transformation are fibrosarcoma, chondrosarcoma and malignant fibrohistiocytoma [11] . Usually, no invasive therapy is required; however, in cases of symptomatic patients, surgery might result in a reduction of symptoms, functional restoration or esthetic improvement [11] .
The most common imaging feature of FD is an expansile lesion with a homogeneous ground-glass appearance, which is described in approximately 56% of FD cases ( Fig. 5 ; [3] ). The surrounding cortical layer is frequently thin. Other imaging patterns include a sclerotic appearance and an osteolytic or cystic manifestation, with the latter being rarely described [12] . The first-line evaluation tool in FD to assess osseous structures is commonly CT [11] . Imaging appearance in MRI might demonstrate a remarkable variability and might resemble a malignant finding. Nevertheless, MRI is suitable to evaluate the form and size of the lesion, as well as nearby neurovascular and temporal structures, which can be relevant for the patient's symptoms and treatment. Typically, FD appears with intermediate to low signal intensity in T1w images, intermediate to low signal in T2w images and a heterogeneous gadolinium enhancement [12] . Mucus retention is frequently seen in FD of the midface and skull base, and mucocele-like lesions resulting from obstruction can grow and could be mistaken for "growing FD" or malignant transformation. Common differential diagnoses of FD include Paget's disease, intraosseous meningioma, cemento-ossifying fibroma, chronic osteomyelitis, osteosarcoma, and metastatic disease.
In the case reported, imaging demonstrated an atypical manifestation of FD, featuring an osteolytic lesion with inhomogeneous contrast uptake, which suggested the differential diagnosis of lymphoma, metastasis and fibrosarcoma.
Since a malignant entity of the tumor could not be excluded by imaging, this resulted in the request for further histological clarification.
Conclusion
Although FD is a rare disease, radiologists should be aware of this entity and its varying characteristics and consider it as differential diagnosis, in particular in cases of unclear imaging and unusual localizations.
